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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ducoumimHa  «MaremaTHka» — obecieunBaer  (opMHpOBaHHe  C/IEAYIOLHUX
KOMIIeTeHI[UI C yUéTOM MHJUKATOPOB UX [JOCTH)KeHUsI

Kopa, HanMeHOBaHHe KOMITeTEeHIIUH Kop uHANMKaTOpa KOMIIeTeHIUHI

OITK OC-1 Crioco6HOCTE pemiaTh 3a/iaun
npoecCHOHAILHOM [1esITeTbHOCTH Ha OCHOBE
NPUMEeHeHUsI 3HAHUI MaTeMaTUYeCKUX, eCTeCTBEeHHBIX U
TeXHUYECKUX HaYK

OIIK OC-1.1, OIIK OC-1.4

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,

CopepxaHue HHANKATOPA Pe3yabTaT 00yuyeHus
WHAUKATOpa

3HaTb OCHOBHYIO TEOPETUYECKYHO
TePMHUHOJIOTUI0, CUMBOJIUKY,
MaTeMaTHuecKre MeTO/bl ¥ TeOpeMbI
YMeTb NpUMeHsITh MaTeMaTHUeCKyHo
CUMBOJIMKY, MaTeMaThyeCcKre MeTOZbl
TIpY pellleHrH MPaKTHUeCKHX 3a/jau
BnapeThb npakTHYeCKMMU HaBbIKaMU
pellieHus 3a/ja4 U CaMOCTOSITE/IbHOTO
M3y4eHUst OT/le/IbHbIX pa3/iesioB
(dbyHaMeHTaIbHOW MaTeMaTHUKU
3HaTh OCHOBHBIE Pa3iesibl, METO/bI,
(hOpMY/IMPOBKM aKTya/lbHbIX U
3HAaUMMBIX 33/la4 (PyHAaMeHTaTbHON U
NIPUKJIa/IHOM MaTeMaTUKY;

MeTO/Ibl MaTeMaTH4yeCcKoro
MO/Ie/IMPOBaHMsl; COBPeMeHHBbIe
TeH/IeHLIUM Pa3BUTHUsI IPUKJIa[HOU

Vcrnosib3yeT NpUHLUIBI
MaTeMaTh4yeCKOoro MbIIeHUs,
OIIK OC-1.1 HaBBIKU yTIOTpeO/IeHUs
MaTeMaTUueCKOM CUMBOJIMKY NPU

pelleHnH MIPaKTUYeCKuX 3aza4y

AHanusupyeT U NpUMeHsieT MaTeMaTUK1

HaBBIKUA BbIOOpa METO/I0B ¥Ymersb 1cCnoab30BaTh METO/BI

pellieHus 3a/ja4 Ha OCHOBe MaTeMaTUueCcKOro Mo/|eTMPOBaHUS
TeOpeTUUYeCKUX 3HaAHUM, J/1s1 pelleHust 3a/1au

OIIK OC-1.4 TpHUMeHsIeT OCHOBHbIE (byHIaMeHTanbHOW U MPUKJIaJHOM

MaTeMaThuuecKue MeTO/bl, MaTeMaThKu

HeoOXo/IMMbIe /IJIs1 aHaIMu3a BnageThb npakTUUeCKUMU HaBbIKaMU1
TIPOLIeCCOB MPY TIONCKe peiiieHusi 3a7iau GyHAaMeHTaTbHON 1
ONTHMaJ/IbHBIX pelIeHUN TIPUK/IaJHOW MaTeMaTUKY;

MeTO/IaMH MaTeMaTHU4eCKoro
MO/leTMpOBaHMsl; HaBbIKaMH
MBIIIIEHHS], HEOOXOIUMBIMU JI/IsT
VICTI0JTb30BaHUs1 METO/0B
COBPEMEHHOM MaTeMaTUKHU B
TeOpeTUUeCKUX U MPUKJIaJHbIX
3aja4yax

2 MecTo aucnun/IvHbl B cTpykTrype OOII



V3yuenne paucUuIuiiHbl «MaTeMaTHKa» 0a3upyeTcss Ha pe3yJ/bTaTax OCBOEHHS
C/leyIOIIMX AUCLUITIMH/MpakTrK: Het

[ucuuriivHa sB/isieTCsl Tpe/iecTBYoleN /s AUCLIUIUIMH/TIPAKTHK: «MeTozbl aHa/i13a
JaHHbIX», «OmnepalvoHHble CUCTeMbl», «[Ipou3BO/CTBeHHasi TIPAKTHKA: TMpeAJUIlJIOMHast
TpaKTHUKa»

3 O0BeM AUCIUILIMHbBI

O0beM AMCIMIITHHBI cocTaByisieT — 8 3ET

TPpyaoeMKOCTh B aKafileMHYeCKHX Yacax
(OpvH akazieMHU4eCcKHii yaC COOTBETCTBYeT 45 MUHyTaM

Buj yue6HoI paboThI aCTPOHOMHYECKOTO yaca)
Bcero T(;exgei Cemectp Ne 2

OO0111ast TPYZ0EMKOCTh 788 144 144
JVCLIUTUIAHBI
Ay[UTOpHBIe 3aHATHUS, B TOM 128 64 64
yHcse:

JIEKIINU 64 32 32

naboparopHbie pabOThI 0 0 0

NpakTUYeCcKue/ceMrHapcKue 64 3 30
3aHATUS
CamocrosiTenbHasi pabora (B
T.4. KypCcOBOe 124 80 44
TIPOEKTHPOBaHUE)
TpynoemMKOCTb
NIPOME)XYTOYHOM aTTeCcTaluu 36 0 36
Buz npomexxyTouHOM
aTTeCTaLu (MTOrOBOro 3aueT, JK3aMeH 3auer OK3aMeH

KOHTPOJIS 110 AUCLIUIIIUHE)

4 CTpyKTypa U co/iepKaHue JUCLUII/INHbI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AU CLUTI/IUHBI

Cemectp Ne 1

No HaumeHnoBanue HEKL[I/II/IB“ALI KOHTa;;(; HoR paﬁonlfll3 (CEM) CPC dopma
n/n pasaenia i TeMbl N Kon. N Kon. N Koum. N Kom | ToRyIero
JAVICI{UIUTAHBI o Yac. o Yac. o Yac. o Yac. KOHTPOJISA
1 2 3 4 5 6 7 8 9 10 11
JIunetinas u 1, 2, 1, 2,
1 BeKTOpHas anrebpa | 3,4 10 1 8 3,4 19 Tecr
2 AHanuThdeckas 5.6 4 2 8 1,2, 19 Tect
reoMeTpust 3,4
BBegenue B 78 19
3 MaTreMaTHuueCKUi ’9 ’ 6 3 4 3’, 4’ 11 Tect
aHanus
HuddepentyansH 10,
oe UCUHC/IeHne 11, 1,2,
4 12, 8 4 8 34 17 Tect
13
5 Ouddepenrmanpa 14, 4 5 4 1, 2, 14 Tect




0e UCUHC/IeHue
bymKipii 15 3,4
HECKOJIbKUX
repeMeHHbIX
IIpomesxxyTounas Jauer
aTTecTarys
Bcero 32 32 80
Cemectp Ne 2
Bu/bl KOHTAKTHO PaboThI
N | Momeonee | | b g | O | oo
n/n b 1/111 UII/THHBI Ne Kou. Ne Kon. Ne Kon. Ne Koun. KOH?’I‘mOJISI
Auct 3 UYac. 3 UYac. 3 UYac. 3 Yac. P
1 2 3 4 5 6 7 8 9 10 11
WNHuTerpansHoe 1,2, 12
1 UCYUC/IeHNE 3, 4, 14 1 14 7 17 Tect
3
6,7
OOLIKHOBEHHBIE 5, 8, 192
2 IuddepeHIaILH 9, 10, 10 2 10 ’3 ’ 17 Tect
ble yYpaBHEHMUsI 11
Teopusi psfoB 12,
13, 1,2,
3 14, 8 3 8 3 10 Tect
15
IIpomesxyTouHas 36 SK3aMeH
aTTecTalys
Bcero 32 32 80

4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 1

Ne

Tema

Kpartkoe coaep:xanue

anrebpa

JIuHeliHas ¥ BeKTOpHasd

Marpulipl U JielicTBUS Haj, HUMU. OripefiesIuTeNnd U Ux
cBoycTBa. VccnenoBanue CUCTEM JIMHEUHBIX
ypaBHeHUH. MeTo/Ibl pellieHusl CUCTeM JTMHeHHBIX
ypaBHeHuM. CKalsgpHOe Npor3Be/ieHre BeKTOPOB.
BekTop B KocoyronbHOM Oa3uce. Hopma BeKkTopa B
eBKJ/IJIOBOM MPOCTPaHCTBe. BeKTOpHOe U CMelllaHHoe
TpoU3Be/leHre BEKTOPOB.

reoMeTpus

AHanmuTnueckas

YpaBHeHus IJIOCKOCTH U Npsimor B3aumHoe
pacrioioykeHue NpSIMOM U TJIOCKOCTH. JIMHeliHble
orobpakenust. KBagparuunbie HopmbI 1
K/lacCA(YKaLs KPUBBIX BTOPOro nopsyka. Kpusble 1
NOBEPXHOCTH BTOPOTO MOPSi/IKa, UX CBOWCTBA U
TIOCTPOEHUeE.

Beegenue B
MaTreMaTUuyeCcKui aHaInu3

KowmmniekcHbie uncia v jelCTBUS HaZl HUMU.
MHuoxecTBa. Oniepaljui C MHOKeCTBaMH.
OtobpaxkeHust MHOXeCTB. Jlornyeckue
BbICKa3bIBaHUs. PyHKIMHA. OCHOBHBIE 3/IeMeHTapHbIe
(GyHKI[MM, UX CBOWCTBA U rpadUKy.
ITocnepgoBatensHOCTU U Tipefesibl. HerpepbIBHOCTE U
pa3peiBbl PyHKIMU. becKoHeuHo Masible, 6eCKOHEUHO
Oosiblive ¥ SKBUBa/IeHTHbIE QYHKIHH.

IuddepenuyansHoe

[Tpou3Bo/iHasi, eé reoMeTpUYECKU U PU3NUeCKUit
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HCcUmcjieHue

cmblic. Juddepeniman ¢pyskuuu. [IpaBuna
HaxO0>K/[eH!sI IPOU3BOJHOM U AuddepeHiraa.
Tabnwmita mpou3BoJHBIX U AU depeHIaioB.
ITpou3sBosHbIe U qubdepeHIabl BBICIINX MOPSIKOB.
®opmyna Teiinopa. Teopema o cpesHeM.
WTepaliioHHbIe MeTO/IbI PellieHUst HeJIMHeMHbIX
anrebpanyeckux ypaBHeHui. [TpaBuso Jlonmrars.
YcoBust MOHOTOHHOCTH (QyHKIMKU. Heobxoumbie 1
JI0CTaTOYHbIe yCJIOBUS SKCTpeMyMa (YHKLIMY.
Haubosbiliee 1 HauMeHblllee 3HaueHUs1 GYHKLIMW Ha
3aJlaHHOM OTpe3Ke. VcciejoBaHre BBITYK/IOCTH
¢byukuyu. Touku neperuba. Acumrtotel. [TocTpoeHue

rpadvika QyHKIUU.

OuddepeniiranbHoe
ycurcieHue QyHKIUi

HECKOJIBKHX IMepeMEeHHBIX

YacTHble IPOM3BO/{HbIE, ypPaBHEHUsI KacaTeTbHON
IJIOCKOCTH U HopMainu. [Tuddepentiyarn, ero cBssb C
YaCTHbIMHU MPOM3BOHBIMU. [Ipor3Bo/iHas 110
HarpassieHut0. ['paguent. Porop. JluBepreHuus.
OKCcTpeMyM (YHKI[MM HECKOJIBKHX NTepeMeHHbIX.

Cemectp Ne 2

Ne

Tema

Kpartkoe coaep:xanue

WNurerpansHoe
VICUHC/IeHHe

CaoticTBa IepBo00Opa3HBIX U TaO/UIIA UHTETPAJIOB.
MeTop HeoripeZie/IeHHbIX KO3 hHULIMEHTOB,
VMHTerprvpoBaHue WppaljMoHa/lIbHbIX U
TPUTOHOMETPUUECKHX BbIpakeHH. Dopmya
HetoToHa-JleiibHMIIa. 3aMeHa TiepeMeHHOM U
VHTEerpupoBaHue 10 YacTsSM B OMNpe/ie/IeHHOM
uHTerpase. ['eoMeTpuueckue MpUIOKeHUs
oTipe/ie/IeHHBIX UHTerpaioB. HecoOcTBeHHBIE
uHTerpasnbl. KpaTHble uHTerpassl. KprBoivHeiiHbIe
VHTerpasibl.

OOBIKHOBEHHbIE
nuddepeHLabHbIE
ypaBHEHHSI

IuddepentiranbHble ypaBHeHUs 1-ro Mopsiika.
JIunelinble ArddepeHLManbHble YPaBHEHHUS BBICIINX
NopsiIKoB. JInHelHble 0THOPOHbIE
mubdepeHLMabHBIE ypaBHEHHS N-T'0 MOPSIKA C
MOCTOSIHHBIMU KO3(¢(urLieHTamMu. JInHelHbIe
HeoHOpoAHbIe nrddepeHIaIbHbIE YDaBHEHUS N-TO
TopsifiKa C TIOCTOSIHHBIMU K03 duiieHTamMu. MeToz
Bapuauui. CucTtema JIMHEWHbIX OJHOPOAHBIX

I depeHIMAIBHBIX YpaBHEHUM 1-T0 nopsiAKa C
TOCTOSTHHBIMU K03 bHllieHTaMU

Teopust psagoB

Yucnosele psigel. Heobxogumoe U ocTaTOYHbIE
ycnoBus cxopumocTu. [1pu3Hak JleiibHura.
Crernennsle pszpl. Paguyc cxogumocTy. Psazbl
Telinopa u MaksopeHa. [IpubvkeHHbIe BBIYHCTIEHUS
C TIOMOLI[BIO psiZIOB. PerieHue auddepeHAaIbHbIX
ypaBHEHUM C MOMOLIbI0 psifloB. Psigbel Ddypee.

4.3 IlepeueHb 1a00paTOPHBIX padoT

JlabopaTopHbIX paboT He TTpelyCMOTPEHO
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4.4 TlepeyeHb NPAaKTHYECKUX 3aHATHH

Cemectp Ne 1

Ne

Tembl NpakKTHUeCKHX (CEeMHUHAPCKHX) 3aHATHI

Kos-Bo dKadJleMHUUYeCKHuX
yacoB

Onepauyy Haj MaTpuLiamu. [1priBeieHre MaTpULIbI
K Tpeyro/ibHoM opme. PellieHrie MaTPUUHBIX
ypaBHeHUM. BbrunciieHue ornpeziesiiTenei.
HaxoxeHre MUHOPOB, anrebpanvecKux
JIOTIONTHeHWH. BrIuriciieHe paHra MaTpHLIbI.
VccnenoBanue crcTeM JIMHEVHBIX YPaBHEHUM.
PellieHre crcteM TMHENHBIX ypaBHEHUH T10
dopmynam Kpamepa. HaxoxxaeHne o6paTHOM
Matpulbl. PellieHre cvcTeM JTMHENWHBIX ypaBHeHUN
C MOMOIIIBbI0O MaTPUYHOTO MeTo/ia U MeToza ["aycca.
JIuHeliHble orepalliy HaJ, BeKTopaMu. Pa3yioxeHue
BEKTOPOB 110 0a3ucy. BeruriciieHue CKansipHOTO
Tpou3BefieHus. PellieHye reomeTpruyeckux 3ajay C
TIOMOLL{b}0 BEKTOPHOT'O ¥ CMeIIaHHOT'0
TIPOM3Be/IeHNs] BEKTOPOB.

PerieHue 3a/1au Ha B3aMMHOE PacrioyioKeHue
NIPSIMBIX Ha MIJIOCKOCTH. HaxoK/ieHre ypaBHeHUH
TIPSIMBIX U TIJIOCKOCTeH, 3a/laHHbIX TOUKaMH B
TPEXMEPHOM TPOCTPaHCTBe. PaccTosiHue OT TOUKH
[J10 TIPSIMOM Y TJIOCKOCTU. BbrunciieHue
COOCTBEHHBIX 3HAUEHU U COOCTBEHHBIX BEKTOPOB
JTMHEHHBIX Mpeobpa3oBanuii. Knaccudukariyst
KPUBBIX BTOPOTo nopsiika. [IpuBesieH1ie ypaBHeHUH
OKPY>KHOCTH, 3JITUTICA, TUTIepboJibl 1 T1apaboJibl K
KaHOHMUYECKOMY BU/ly U UX MIOCTPOEHUe.
[TocTpoeHue TTOBEPXHOCTEH BTOPOTO MOPSIIKA.

[IpencraBneHre KOMITJIEKCHBIX Urces B
anrebpanueckor, MoKa3aTelbHOU U
TPUTOHOMeTpHUYecKou ¢opme. Orepaliuu C
KOMIL/IEKCHBIMU UMC/IaMH, BbIUKC/IEHHEe KODHEel.
Brruriciienue nipezienioB. PackpbiTre
HeomnpefiesieHHOCTel Buza 0/0, oo/oo, 00-00, 0-00 U 7Ip.
OnpefeneHve xapakTepa pa3phbiBa (PyHKLIMY B
Touke. CpaBHeHHe 6eCKOHEUHO MaslbIX.
Borunciienue npeiesioB ¢ MOMOLIBIO
SKBUBAJ/IEHTHBIX (DYHKITUI.

BbruricsieHre MpoU3BOAHBIX CI0XHBIX (PYHKLIUM.
HaxosxeHre KacaTe/IbHOM ¥ HOPMaJiv K TJIOCKOM
KpUBOM. BbluncieHre npor3BoAHbIX (QYHKLINH,
3a/laHHbIX HeSIBHO Y MTapaMeTpUUeCKH.
[TpubxeHHOe BBIUKC/IEHUE KOPHelH YpaBHEHUSI.
Brruniciienne npousBoHbIX U AU QepeH1anos
BBICILIMX MOPSiAKOB. Pa3noxkeHre ¢hyHKIU MO
¢dopmynie Maknopena. Boruncienue npezesnos c
roMol1br0 npasu Jlonurans. 3agauu o
HaMOOJBIINX ¥ HAUMEHBIINX 3HAUeHHSIX BeJTMYMH.
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OnpeeneHre ToueK 5KCTpeMyMa U UHTePBaiOB
MOHOTOHHOCTU. OripesiesieHre TOUeK reperuba u
WHTEepPBaJIOB BBIMYKI0CTU. HaxokeHre acCUMIITOT
rpaduka pyHkiuu. MccienoBanve QyHKIMU U
MOCTpOeHre TpaduKa.

BelunciieHre 4YaCTHBIX MPOM3BOJHBIX U MTOJTHOTO
muddepentrana. HaxoxxaeHue KacaTeabHON
TJIOCKOCTH U HOPMaJ K TIOBEPXHOCTH.
BeIuriciieHre 4aCTHBIX TIPOM3BOIHBIX BBICIINX
nopsiaKoB. HaxoxeHre skcTpemyMa QyHKLAN
HEeCKOJIbKMX TlepeMeHHbIX. OrpeziesieHuye
YCJIOBHOT'O 9KCTPeMyMa C TIOMOILbI0 (DYHKIMU
Jlarpanxa.

Cemectp Ne

IN

Ne

Tembl NpaKTHUECKHX (CeMHUHAPCKHX) 3aHATHI

Koi-Bo akapeMuueckux
4acoB

BbluncsieHne Heoripe/ie/IéHHOT0 UHTerpana
M0/ICTaHOBKOW. VIHTerpupoBaHue Mo 4acTsM.
VHTerpyvpoBaHue palloOHaIbHBIX anrebpanyeckux
¢byHk1mii. HTerprpoBaHre TpPUrOHOMEeTPHUYEeCKUX
GYHKIMM, HEKOTOPBIX UPPaI[MOHABHBIX U
TPaHCLIeHIeHTHBIX QYHKLUNA. Borurcienue
orpe/ie/ieHHbIX UHTerPajioB. 3aMeHa repeMeHHOM U
VHTEerpupoBaHue 1o YacTsM. Berurcienue npu
TIOMOLLY OTIpe/ie/IeHHOT0 UHTerpasa JJIiH,
rioiaziel u 06béMoB. OnipeziesieHe CXOAUMOCTH
HECOOCTBEHHBIX UHTETPAJIOB C 6eCKOHEUHBIMHU
ripejie/laMU ¥ OT HeOTpaHUUeHHbBIX (QYHKIMI.
BbrunicsieHre KpaTHBIX UHTErpasioB. 3aMeHa
TiepeMeHHOM B KPaTHBIX MHTerpanax. Beiuncienue
KPUBOJIMHEMHBIX UHTErpasioB 1-ro v 2-ro poja.

14

PerieHue ypaBHeHMI € pa3zesisoLMMUACs
repeMeHHbIMH, OJHOPOZHBIX YpaBHEHUH,
JIMHEVHBIX YpaBHEHWH 1-ro nopsijka U ypaBHEeHUH
bepuymnu. Petienue auddepeHaaIbHbIX
yPaBHEHU BBICILIMX MOPSIKOB, JOMYCKAOIINX
TIOHM)KeHHe ropsigka. HaxoxaeHue obiijero
peleHus AudQepeHLaIbHOTO ypaBHeHUs
MeTO/IOM BapHal{iy POU3BOJIbHBIX [TOCTOSIHHBIX.
PerreHvie MMHEMHBIX OAHOPOJHBIX YPAaBHEHUH C
MOCTOSIHHBIMU KO3(¢duieHTamu. Perienue
JIMHEVHBIX HEOZHOPOJHBIX YPaBHEHUM C
MOCTOSIHHBIMU KO03(duieHTamu. PerieHne crcrem
MuHeNHbIX quddepeHIMaNbHBIX YPaBHEHUH C
MOCTOSIHHBIMU KO3 (HULIMeHTaMH.

10

OnpeeneHre CXOAUMOCTH 3HAKOTIOCTOSTHHBIX U
3HaKOTepeMeHHbIX UYMC/IOBLIX Psi/IOB. BbruncieHue
00J1aCTH CXOAUMOCTH CTETIEHHOTO Psfa.
Pa3noxxenve ¢pyHKIMM B psij MakiopeHa.
[TpuO/I>KeHHbIe BBIYMC/IEHUST 3HAUeHNH (DYHKIINH,
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VHTerpasoB, pelieHue JuddepeHIaabHbIX
yPaBHEHHH C TOMOLL[bIO PSi/IOB.

4.5 CamocrosiTes1bHasi padoTa

Cemectp Ne 1

Ne Buj CPC Ko/1-Bo akajeMu4ecKHx
4acoB
1 Hancanue otueta 30
2 [ToaroroBka K 3a4éTy 10
3 IToAroTOBKa K MPAaKTUYECKHUM 3aHSITUSIM 30
4 Tect (CPC) 10

Cemectp Ne 2

Ne Buj CPC Ko/1-Bo akajeMudecKHx
4acoB
1 Harnucanue otyeta 18
2 [ToaroroBka K NpakTU4YeCKUM 3aHATUSIM 20
3 Tect (CPC) 6

B xozie mpoBeieHus1 3aHATHI 110 AUCLIUTUIMHE UCTIOb3YIOTCS C/IeAYIOIIe HHTEPAKTUBHbIE
MeTozbl 00yueHusi: Jlekuusi ¢ ommbkamu. Juckyccus

5 IlepeueHb y4eOHO-METOJUUECKOT0 00ecieyeHUsl JUCHUILTMHBI
5.1 MeToanuecKue yKa3aHHs I/IA 00yUaIOMUXCA M0 OCBOCHHIO JUCHUILTHHBI
5.1.1 MeToguuecKue yKa3aHUs /IS 00yJarOIUXCS M0 MPAKTHUECKUM 3aHATHAM

T[MpakTrueckas paboTa 1o MaTeMaTHKe MpeJHa3HaueHa /i1l aKTUBU3AL[|Y 1T03HABaTeIbHOM
JIeATeIbHOCTH CTYIEHTOB, TIPHOOPETEHHIO HABBIKOB PEIeHUst IPAKTHUECKUX 3a/lau, BEIDAOOTKU
Y HUX CIIOCOOHOCTH CaMOCTOSITE/TBHO PeliaTh AOCTATOUHO CIOXKHBIE 3a/jauM.

Llesib paboTh:

. 0oTpabOTKa U IoBeJieHHe [0 aBTOMaTH3Ma HaBBbIKOB peIlleHHsT TUTIOBBIX 3a/1ay;

. TMO/IFOTOBKA K BBITIOJIHEHUIO IOMAITHUX U KOHTPOJILHBIX padoT.

CopeprkaHue 3alaHU:

. pellieHre 3a/lau ¥ IPUMEePOB, YKa3aHHBIX TIperofiaBaTesieM, 1o yuebHO-MeToANuueCKUM

rocobusiM, 3a/JadyHMKaM U3 CIMCKAa OCHOBHOM U ZIOTIOJTHUTETbHOM JTUTePaTyPhI.

TpeboBaHUs K OTUETHBIM MaTepranaM:

. HCII0Jb3Ysl BEIYUEHHBIM TeOpeTUUeCKUN MaTeprasl, COCTABUTh IJIaH PeIleHUs 3a/1auy,
000CHOBATh TEOPETHUECKUMH (haKTaMU TO WK MHOE YTBEP)KIE€HHEe 1 JIOTUUEeCKU 3aBEPIIUTh
pellieHue;

. e/ TpebyeTcs, aKKypaTHO MIOCTPOUTD UEPTEX, TI0/Tb3YsICh TMHEHKOU U [IUPKYJIEM,
HAaHeCTHU HeoOXoAUMbIe 0003HAUEHUST 1 TIOITIHCH.

OCHOBHbBIE PEKOMEH/JAIUH TI0 BITTOJIHEHHIO MPAKTUUECKUX paboT:

. TIpU pellieHny IPUMEPOB U 3ajlau 00s13aTe/TbHO UCTIOMb30BaTh COOCTBEHHBIN KOHCIIEKT
JIEKITUHA U COOCTBEHHYIO TETPa/Ib /ISl PAKTUUECKUX 3aHSATHH;
. TSI YCITEIITHOTO YCBOEHUS KaXKJ0M HOBOUM TeMbl He0OX0[UMO TIOBTOPSITh MaTepyal

TIPe/ILIAYIINX 3aHATHIA. OTO CIIOCOOCTBYET JIyUllleMy YCBOEHHUIO HOBOT'O MaTepHaa, a Takxke
T0/IleP>KaHuI0 TIPUOOPeTEeHHBIX HABBIKOB M YMEHHH.
. B CJIyuae 3aTpyJHeHHUI 00palaThCs K PeKOMeH/I0BaHHBIM yueOHHUKaM U yueOHbIM
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1oco6usiM, B TOM UKc/ie pa3paboTaHHBIM IperofaBaTeisiMi Kadeipbl MaTeMaTUKH.

CchIsKa Ha 3/1IeKTPOHHBIN 00pa30BaTe/bHBIM pecypc Ha MopTasie 3/IeKTPOHHOTO 00yUeHust
NPHUTY: https://el.istu.edu/course/view.php?id=4010

CchIsKa Ha 3/1IeKTPOHHBIN 00pa30oBaTe/IbHBIN pecypc Ha MopTasie 3/IeKTPOHHOTO 00yUeHust
NPHUTY https://el.istu.edu/course/view.php?id=5074

5.1.2 MeToauuecKne yKa3aHus /sl 00y4aroImMXcs 110 CaMOCTOSATe/IbHOM padore:

[TpakTrueckast paboTa Mo MaTeMaTHKe TpejHa3HaueHa /ijisi aKTUBU3al[UM IT03HaBaTeTbHOM
JesITeIbHOCTH CTY/IEHTOB, TPUOOPETEHUIO HAaBLIKOB PelleHUs] PAKTUYeCKUX 3afiay, BLIPAOOTKH
y HUX CIIOCOOHOCTH CAMOCTOSITE/TBHO PelaTh AOCTaTOYHO CJIOJKHBIE 3ajauM.

Lenb paboTHI:

. oTpaboTKa U /I0Be/IeHHe /IO aBTOMaTHU3Ma HaBbIKOB PellleHHsI TUTIOBBIX 3a/1ay;

. TMO/IFOTOBKA K BBITIOJIHEHHIO JOMAIITHUX ¥ KOHTPOJIbHBIX pador.

CopeprkaHue 3aZlaHUM:

. pellieHe 3a7iau ¥ IPUMEePOB, YKa3aHHBIX TIPerofiaBaTesieM, 1o yueOHO-MeTOANUeCKUM

1ocobusiM, 3a/JauyHMKaM U3 CIMCKAa OCHOBHOM U ZIOTIOJTHUTETbHOM JTUTePATyPhI.

TpeboBaHUs K OTUETHBIM MaTepHaaM:

. WCTIO/b3Ysl BEIYUEHHbBIN TeOPeTUUeCKUN MaTepuas, COCTaBUTh I/IaH PeIlleHUs 3a/iauH,
0060CHOBATh TEOPETUUECKUMH (haKTaMU TO WUJIK MHOE YTBEP)KIE€HHEe 1 JIOTUUeCKU 3aBePIIUTh
pelleHue;

. ec/ii TpedyeTcs1, aKKypaTHO MIOCTPOUTD UEPTEX, T0JIb3YsICh TMHEHKOM U LIUPKYJIEM,
HaHeCTH HeoOX0oJuMble 0003HAUEHUS U TTOATHCH.

OCHOBHbIE PEKOMEH/JALIUH T10 BBITTOJIHEHHIO MTPAKTHUECKUX paboT:

. TIpY pelleHny MPUMEePOB U 3a71a4 00s13aTe/TbHO MCTI0/Ib30BaTh COOCTBEHHBIN KOHCITEKT
JIeKUW ¥ COOCTBEHHYIO TeTPa/ib Jj1sl MPaKTUUYeCKUX 3aHSATUH;
. JUIs1 YCTIELITHOTO yCBOEHUST KaXK/I0W HOBOM TeMbl HeOOXOAUMO TIOBTOPSITH MaTepral

TIpeJbIAYIINX 3aHATHN. DTO CIIOCOOCTBYeT JydllieMy YCBOEHHIO HOBOTO MaTeprara, a TakKe
TI0/IIeP>KaHUI0 TIPUOOPETEeHHBIX HABBIKOB M YMEHUH.

. B C/Ty4ae 3aTpy/JHeHU 00paaTbCsi K peKOMeH/J0BaHHbIM yueOHHUKaM U yueOHbIM
1ocoOusiM, B TOM Umc/ie pa3paboTaHHBIM TperoaBaTe/isiMu Kadeipbl MaTeMaTUKH.

CcplIKa Ha 3/1eKTPOHHBIN 00pa30oBaTe/bHBIN pecypc Ha TopTasie 37IeKTPOHHOTO 00yUYeHust
NPHUTY: https://el.istu.edu/course/view.php?id=4010

CcplIKa Ha 3/1eKTPOHHBIN 00pa30oBaTe/bHBIN pecypc Ha TopTasie 37IeKTPOHHOTO 00yUYeHust
NPHUTY https://el.istu.edu/course/view.php?id=5074

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCcTaluy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 1 | Tect
OnucaHue npoueaypsbl.

C npotieypoii TeCTUPOBaHMS CTYZIEHThI 3HAKOMSTCSI, KOTZla BHaUasie CeHTSI0pPS MPOXOAST
BXO/JHOW KOHTPOJIb 10 KyPCY LIKOJIbHOM MaTeMaTUKH, BbITIOJIHEHHbIN TIpodeccopom BiacoBbiM.
Tak>ke BHauasie CeHTSOPsI CTYJeHThI JaHHOM CIeIMaJIbHOCTH MOJK/TFOUAIOTCS K 3/IEKTPOHHOMY
KypCy TI0 BBICILIEl MaTeMaTHKH, T/ie UM COOOIIIaeTCsi, YTO MOC/Ie TIPOXOXKAEHHUS KaXKJ0r0 U3
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1IeCTH paszie/loB Kypca MaTeMaThKU UM IpeicTOUT 40 MUHYTHOE KOMITbIOTEpPHOe TeCTUPOBaHue
Ha caliTe 37eKTpoHHOr0 00yueHUst. CTy/JeHTbI BCeX IPYIII MOTOKAa TeCTUPYHOTCS O[HOMOMEHTHO
B Ha3HAUYeHHbIH JieHb 1 Yac. [lepecsiau TectoB He Aomyckaercsi. Co3gaHHbIN 47151 TecTa OaHK
BOTMPOCOB cofiep>KUT 6osiee 1500 BorpocoB u 6omee 7500 OTBETOB 10 BCeMY KYpCY MaTeMaTHUKH.
[To kaxkgomy 13 6 pa3zenoB Kypca BbICIIEH MaTeMaTHUKU CTYZEHT J0/DKeH OTBeTUTh Ha 25
BOIIPOCOB.

Kpurepumu oneHuBanus.

Kak/ip1ii TpaBU/IbHBIN OTBeT olieHuBaetcs B 0,4 6asina, T.e. 3a OIMH TECT MOXXHO MaKCUMYyM
HaOpath 10 6asoB.

6.1.2 cemectp 2 | Tect
Omnucanue nponeaypel.

C mpotieypoii TeCTUPOBaHUS CTYZEHThI 3HAKOMSTCSI, KOTZIa BHaUajie CeHTS0pPS MPOXOAST
BXO/IHOM KOHTPOJIb I10 KYyPCY IIKOJIbHOW MaTeMaTUKH, BbITIOJIHeHHbIHN Tipodeccopom BracoBbiM.
Tak>ke BHauasie CeHTSOpsI CTYeHThI JaHHOM CIeIUaJTbHOCTH MOJK/TFOUAIOTCS K 3/IEKTPOHHOMY
KypCy TI0 BbICILIEli MaTeMaTHKH, T/ie UM COOODIIIaeTCsi, YTO MOC/ie TIPOXOKAEHHUS KaKJ0ro U3
LIECTH pa3zesioB Kypca MaTeMaTUKU UM npefcToUT 40 MUHYTHOe KOMITbIOTEPHOE TeCTHPOBaHUe
Ha caiiTe 37eKTpoHHOr0 00yueHUst. CTyJeHTbI BCeX DY MTOTOKA TeCTUPYHOTCS O[HOMOMEHTHO
B Ha3HAUEHHBIH /leHb U Yac. [Tepecjau TecToB He pomnyckaetcs. Co3[aHHbIN /it TecTa OaHK
BOIPOCOB coziepkuT 6osiee 1500 BorpocoB 1 6osee 7500 OTBETOB T10 BCEMY KypCYy MaTeMAaTUKH.
[To kaxkgomy 13 6 pa3fenoB Kypca BbICIIeH MaTeMaTHUKU CTY[EeHT J10/DKeH OTBeTUTh Ha 25
BOMPOCOB.

Kputepuu onjeHuBaHMA.

Kax/ip1ii mpaBU/IbHBIN OTBeT olieHuBaetcs B 0,4 6asina, T.e. 3a OIMH TECT MOXXHO MaKCUMYyM
HaOpatb 10 GasoB.

6.2 OueHouHbIe Cpe/ICTBA /I/If1 MPOBe/[eHHs TPOMEeXYTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [OCTIDIKEHUS
KOMIIeTeHI[UHM B PaMKaxX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToapBI)
NupukaTop JoCcTHXKeHHs
KpuTepuu onjeHUBaHus OLIeHUBaHUSA
KOMIeTeHI[U! .
MPOMEeXYTOYHOMH
aTTecTanuu
OIIK OC-1.1 roKasareJiu, KOTOpbIe TO3BOJISIFOT | e)KeHeJle/IbHast
orpezie/iuTh yPOBeHb | OlleHKa 1o
c(hopMHUPOBaHHOCTU MaTeMaTUueCKou | TpéxbamibHoM
KOMITeTeHTHOCTH 1IKare
CTy/leHuUeCKUuX
OTYETOB, KaKbIU
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u3 KOTOPBIX
COJIeP)KUT
KOHCITeKT JIeKI[1H,
KOHCIIEKT
MpaKTUUeCKUX
ay/IUTOPHBIX
3aHATUMN u
KOHCIIEKT
JIOMAIHUX pabot

OIIK OC-1.4 [Toka3zarenu, KOTOpBbIe 1o3BosisitoT | ExkeHenenibHast
onpeJieUThb YPOBEHb | OLIeHKa
chopMUPOBAaHHOCTY  MaTeMaTUueCKOW | mperiojaBaresieM
KOMITeTeHTHOCTH no TpéxbannbHON
IKarse B
3/1eKTPOHHOM
JKypHase  OLIeHOK
CTy/leHUeCKUX
OTYETOB, KaXKbIH
u3 KOTOPBIX
COJIeP)KUT
KOHCITeKT JIeKL[1H,
KOHCIIEKT
MPaKTUUeCKUX
ay/IUTOPHBIX
3aHATUMN u
KOHCIIEKT
JOMAaIIHUX paboT.
ExxemecsyHoe
JWACTaHLIMOHHOE
TeCTUpOBaHUe TI0
TIPOM/IeHHbIM
paszenam
MaTeMaTUKU

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO!N aTTecTaniuu

6.2.2.1 Cemectp 1, TunoBbie OL{eHOUHbIE CPeACTBA AJIA IPOBejeHMs 3aueTa Mo
JHUCIUILIMHE

6.2.2.1.1 OnucaHue npoueaypsbl

B 3K3aMeHalMOHHOM ayIUTOPUU CTY/IeHTY BbIIaéTCs OMieT 1 KapTouka. KapTouka cofiepKut
yeThIpe MPaKTHUECKUX 3a/IaHUs, OZA0OHBIX TeM KOTOPbIE Pelliavch Ha TTPAKTUUECKUX 3aHITUSX
Y B JOMaIIHUX paboTax. bBuseT co/iep)KUT jBa TeopeTUUeCKUX 3aZlaHusl (BOTpoca), KOTopble
npopabaThIBa/IMCh Ha JIEKIUSAX. Bce OHU MpUBeieHbl HYDKE. [IJ1s BBITO/THEHHST THChMEHHOU
9K3aMeHallMOHHOM paboThI CTYJeHTY rpejocTaBsieTcss 60 MUHYT.

IIpumMep 3agaHud:
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CriucoK TeopeTHYeCcKHX 3a/laHuil (BOIPOCOB):

OOENDUTAWN R

_ =
— O

A RADDDDMDMDIEEMAAAEADLEDWWWWWWWWWWNDNNNNNNNNNRRRRERRRRRE
OCONOCUTANE WINPFRPODUOOONOCTUTAAEWNPFRPFODUOOONOCTUTARWINPFRODOONOOULAAWN

. BexTop u ckamnsap.

. [lonyunTs BeKTOp I10C/Ie II0BOPOTa CUCTEMbI KOOpJVHAT.
. Nonyunts popmyny Kpamepa.

. MaTpulia u 1eliCTBHYSI HaJl MaTpPULIAMU.

. Onpegenenue ornpezenuTeris.

. 7 CBOMUCTB OIpe/ie/TUTeIsl.

4 ¢hopMbI CHCTeM JIMHEHHBIX a/reOpanyecKux ypaBHEHHM.

. Teopema KpoHekepa-Kariesiu.
. UccepmoBanme cucteM IMHENHBIX anrebpanyeckrx ypaBHEHUH.

. Perienue crcrem MeToZioM 0OpaTHON MaTpULIbI.

. YpaBHeHHe Ha COOCTBeHHbIE BEKTOPHI U COOCTBEHHBIE UHCIa.

. XapaKTepucTHYecKoe ypaBHeHHe.

. PellleHne xapakTepuCTUUeCKOTO ypaBHEHMUS.

. Bektop, lMHelHO He3aBUCHMbIe BEKTOPa, JeKapToB Oa3uc.

. YCTaHOBUTbH CBSI3b MEXX/Y HarpaB/IsIOLMMU KOCUHYCaMU BEKTOpa.

. BbIpasuThb ckanspHoe Npor3Be/ieHre yepe3 KOCUHYC yTjia MeKJy BeKTOPaMH.
. Haiit BekTOp B KOCOyTO/ILHOM baswuce.

. Haiitu BeKkTOp, OpPTOrOHAMbHBIN ABYM 3a/JaHHBIM BEKTOpaM.

. HaiiTu reomeTpuuecKuii CMbIC/T MOZYJIsi BEKTOPHOT'O TIPOU3Be/IeHNs] BEKTOPOB.
. [TonyunTth cMel1aHHOE TPOU3Be/ieHNe BEKTOPOB.

. HaiiTu reomeTpuuecKkuii CMbIC/T MO/ZlyJIsl CMELLIaHHOT' O MIPOW3Be/|eHHsI BEKTOPOB.
. [Monmyuntb ypaBHeHUe TJIOCKOCTH B 0011ieM BH/e.

. [osyunTh ypaBHeHUe MJIOCKOCTU B HOPMa/IbHOM BUJI€.

. [Monmyuntsb hopMysTy pacCTOSIHUSI OT TOUKHU IO TUIOCKOCTH, 3aJJaHHOM OOIIMM ypaBHEHUEM.
. [TonyuuTs 06IIEE, TApaMeTPHUYeCKOe M KAHOHUUECKOe YPaBHEHUe TPSIMOA.

. [TosmyunTb ypaBHEHUs TUIOCKOCTH U TIPSIMOM B OTpe3Kax.

. KBagparuuHsle ¢opmbl 1 K/1accU(UKaLMsl KPUBBIX BTOPOTO MOPsi/IKa.

. Halitu okycsl siurica, 3aZjlaHHOr0 KAHOHMYECKUM ypaBHEHHEM.

. Haiiti ypaBHeHus1 aCUMITTOT rUrepOosibL.

. [TonnyunTh ypaBHeHHe TTapaboJIbI.

. [loBepxHOCTH 2-T0O TIOpsAKA.

. [lonspHas cucrema KOOpAUHAT.

. KomrinekcHele uricsa B anrebpanueckoit hopme U X CBOWCTBA.

. KomriniekcHele ynciia B TpUroHOMeTpruYeckoi opme.

. ®opmysna dunepa.

. KomnyiekcHble urc/ia B ToKasartesibHOM (hopme.

. I3Bneuenune KOpHS N-0U CTeIeHHU.

. InckpeTHasi mepeMeHHasl.

. Bbiuncienue nipe/iesia mocief0BaTeIbHOCTH.

. @yHKUMs TipsiMast U obpaTHasi.

. [Tosmyunts rpadmK y=arcos X.

. [IpupaiijeHre ¢GyHKIMM U apryMeHTa.

. OnpefiesieHre HENPEPLIBHOCTU (PYHKLMHU.

. Pa3pbIBBI EpBOro ¥ BTOPOro poja.

. 3aMeyaresibHble Mpe/iesbl.

. Teopema 00 5KBUBa/IeHTHBIX (QYHKLIUSIX.

. [TomyunTh TabnuIy S5KBUBa/IeHTHBIX (DYHKIMIA B OKPECTHOCTH HYJISI.

. [Ipov3BosiHas crnipaBa U crieBa.

. [Tosmyunth ypaBHeHUe KacaTeabHON U HOpMasu.
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50. CBsI3b 3HaKa NMPOM3BO/IHOM C BO3pacTaHWeM (PyHKLIMH.

51. HaiiTu cKOpoCTh U yCKOpeHHe OpOoIIeHHOT0 KaMHsI B BepPTHUKaIbHOM HarpaB/IeH!H.
52. OcHOBHbIe npaBuia AuddepeHLIIPOBaHUS.

53. Iloka3aTtb, UTO MPOU3BO/{HAsI C/I0’KHOM (DYHKLIMM paBHa ...

54. BbiBoj, TaO/UL[BI IPOU3BO/THBIX.

55. Teopema o guddepeniupyemoii hbyHkumu. duddepenimarn.

56. Juddepenipan v npubmKEHHbIE BEIUKC/IEHHS.

57. [IpousBogHble U AuQdepeHLIabl BbICILIKX TOPS/IKOB.

58. MucdepenipoBanue GyHKIMI 3aJaHHBIX TTapaMeTPUUeCKU UK HesIBHO.

60. ITonyuuts popmynel Telinopa 1 MakopeHa

61. [lokasats Teopemy Pepma.

62. oka3atb Teopemy Posisi.

63. lokasats Teopemy Koru.

64. Joka3atb TeopemMy Jlarpanxa.

65. [To/ryunTh anropuT™ HaxoXKJeHusl Hy/1s1 PyHKLuM (MeToz HeroToHa).

66. [TomyunTs nipaBusio JlonuTans. Y C/10BUs ero IipuMeHeHusl.

67. [lepBoe jocTaTOYHOE YC/I0BUE 3KCTpeMyMa (QyHKLIMH.

68. BTopoe focTaTOuHOE yC/I0BHE SKCTpeMyMa (PYHKLIUU.

69. BeIyK/10CTh BBEPX U BHU3, TIeperuo.

70. O uém CcysT Mo 3HaKy BTOPOM TTPOU3BOAHOM?

71. ITyctsb f(x) UMeeT Hak/IOHHYIO acuMOTOTY. HaliTu eé K03 rLeHTHI.

72. AnroputM noctpoeHus rpaduka (pyHKLUU

73. OnpegiesieHye YaCTHOI'O MpUpalieHus U YaCTHbBIX [IPOU3BOHBIX.

74. Bblpa3uTh NOHOE TIpUpallleHre Yepe3 YacTHbIe TPOU3BO/IHBIE.

75. O60CHOBaTh ypaBHeHHe KacaTelbHOMW MJIOCKOCTH.

76. IloyiyunTh ypaBHEeHHEe HOPMaJIU.

77. BbIpasuTb NIPOU3BO/HYIO 10 HAllpaB/IeHUIO Uepe3 Harlpas/IAoLe KOCUHYCBI.

78. [1peAcTaBUTh IPOM3BOAHYIO 110 HAMPaB/IEHUIO B BUIe CKa/ISIPHOTO NPOM3Be/IeHHSI.
80. [TokaszaTb, UTO rpaJjMeHT OrpejesisieT MaKCUMalbHYH0 CKOPOCTb U3MeHeHUs (PYHKIMU Kak I10
BeJIMUMHE, TaK U 10 HarpaB/ieHUIo.

81. IMomyuuTs hopMyJly YaCTHOM POU3BO/JHOM HESIBHO 33laHHOW (DYHKLIMH.

82. IMonyuuTh He0OX0AUMOe yCioBUe 6e3yCIOBHOTO 3KCTpeMyMa (PYHKL[MH [IBYX TlepeMeHHbIX.
83. ITomyuuTh AOCTaTOYHOE YCIOBHE Oe3yC/IOBHOTO 3KCTpeMyMa (PyHKLIMH [JBYX ITepeMeHHbBIX.
84. YcnoBHbIl 5KCTpeMyM U (pyHKLUMs Jlarpanika.

85. HeobxoayMblie 1 OCTaTOYHBIE YC/IOBUSL YCIIOBHOTO SKCTPEMYyMa.

O6paszerj bunera:

MunucTtepcTBo 06pa3oBaHusi PO

VpKyTCKuit Hal[MOHATbHO-HUCCIIeJ0BaTe/IbCKU
TeXHUUYECKUH YHUBEPCUTET

664074, IpKyTCK,

yn. JlepmoHTOBa, 83

Buner Ne33

I0 AUcLUIUIMHe MaremMartvka

Harnpasienve ACYbB, ODOBMB, NUCTb

1 cemecTp

65.  IlomyuyuTs anroput™ HaxoxkaeHus Hyqs GyHKUMY (MeTo HbtoTOHA).

66.  Ilomyuuts npasusio Jlonurasns. Y C10BUs €ro IpUMeHeHus.
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buner COCTaBUII

nipogeccop Bnacos B.I'.

«_1”_pnexabpst 2024 r. YTBepxzaro
3aB. oTzenenueM , goueHt dynapesa O.B.
«_1”_pnexabpst 2024 r.

MuHucrepcTBo 06pa3oBanusi PO

NpKyTCcKuil HalJMOHA/IBHO-UCC/Ie10BaTe/IbCKUM
TeXHUUYECKHUM YHUBEPCUTET

664074, pKyTCK,

yn. JlepmoHTOBa, 83

O6pa3er| KApTOUKH:

Kaprtouka Ne4

0 AUCLUIUIMHE MaTteMaTuka
Harnpasienve ACYbB, OBMB, NUCTb
1 cemecTp

[TonyuuThk ypaBHeHHe MJIOCKOCTH, MPOX0sLLer yepe3 TOuKy A(4;2;5) U ¢ HOpMaIbHbIM
BekTOpOM (1;-2;3).

Beruncmrs lim(x - 0) [(3xSinx/(Ln(1-4x)tgx)) .

Hatiti Touku skctpeMyma s y=((x/\2+5))/x.

BbruncauTe NpoW3BOJHYIO M0 Hamnpas/eHuto B Touke A(-3,1), ecu , .

Kaptouky coctaBun  mnpodeccop Biacos B.T.

“_2_”_ nekabpsi_2024 T YTBepKaaro
3aB. oTaenenueM, goueHT [dynapesa O.B. «_2_7_nekabpsi_2024 T_

6.2.2.1.2 Kpurepuu orjeHuBaHuA

3auyTeHo He 3auteHo
Ha/IMyMe 3HaHWUW MPOUIEHHOr0 MaTepuasna, (parMeHTapHOe 3HaHUe MPOMIeHHOTO
YTO BbIpaXkaeTcs B IIPABU/IbHOM peLIeHU! MaTepuasa, YTO BbIpa)kaeTcsi b0 B
[IBYX U3 UeThIPEX MPaKTUUeCKUX 3a/laHuH, U B OTCYTCTBHMM NPaBUIbHBIX OTBETOB Ha /IBa
NIPaBUJILHOM OTBeTe Ha OZIVH U3 [JBYyX TeopeTUYeCcKUX BOTPOca, MO0 B OTCYTCTBUU
TeOpeTHYeCKUX BOIpoca. JIBYX MPaBWIbHBIX PellleHU! [PaKTHYeCKUX
3a/laHUM.

6.2.2.2 Cemectp 2, TumnoBble OLileHOYHBbIE CPeACTBA /ISl IPOBe/JeHUs K3aMeHa 110
AUCLMIIUHE

6.2.2.2.1 Onucanue npoueaypsl

B sK3aMeHalMIOHHOM ay/IMTOPUM CTYJeHTY BbIZAETCs OueT 1 KapTouka. Kaprouka cozpepxur
yeThbIpe MPaKTUUeCKUX 3a/laHusl, OA0OHBIX TeM KOTODPbIe pelliasyiCh Ha TMTPAaKTUYeCKUX 3aHITUSX
Y B IOMalTHUX paboTax. buser cofepkuT Ba TeOpeTUUYeCKHX 3a/laHus (BOIpoca), KOTOpbie
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nipopabaThIBa/IMCh Ha TeKLusX. Bce oHM MprBefieHb! HYKe. [/ BBIOTHEHHUS TUCbMEHHOM
9K3aMeHalLMOHHOM paboThl CTYJeHTy rpejocTaBsieTcss 60 MUHYT.

IIpumMep 3agaHud:

CnMcokK TeopeTHUeCKHX 3aJjaHuii (BOTIPOCOB):

LCoOoONUTA LN =

_
_ O

el el e
LN AN

20.
21.
22.

Yemy paBeH auddepeHLian Heorpee1éHHOTO UHTerpasna?

YeMy paBeH Heorpezie/IéHHBIN WHTerpan AuddepeHirana?

3aMeHa MepeMeHHbIX 10/] 3HaKOM MHTerpara.

BBbINoHUTE MepeHoC MPOM3BOAHOM 10/ 3HaKOM WHTerpasa.

[Monyunts Tabnuily rmeppoobpa3HbIX UCXO/Is U3 TaOIULIBI TPOHU3BO/IHBIX.
[TpeacTaBUTE OMNpe/ie/IEHHBIN UHTErpasl Kak mpefies1 HBKOTOPOi CyMMBI.
[Monyunts dhopmyny HetoToHa-JIeiibHUIIA.

IToka3aTb, UTO OTIpee/IEHHBIN UHTErpal MOXeT OBbITh IepBo0Opa3Hoi f(X).
Teopema o cpenHeM. [oKa3aTesIbCTBO U €€ CMBICII.

YnpocTuThb Jjist YETHBIX U HeUETHBIX (DyHKLMI UHTerpa oT —a o a.
BrbruricieHre WHTeTrpasioB MeTO/I0OM Heorpe/ieIéHHbIX KO3 (dHUL[eHTOB.
[Tonyumnts unTerpan Ne 10.

[Tonyunuts unTerpam Ne 11.

VHTerprpoBaHue MppaljMOHa/IbHbIX BhIpaXKeHUH.

[TonyunTh YHHBepCalbHYO TPUTOHOMETPHUUYECKYHO MO CTaHOBKY.
Haviti nytowjazib KpUBOJMHEMHOM TpareLuu.

Hatity ninoijaZib KpUBOJMHEHHOTO CEeKTOpa.

Haiity 06b€M Tesla BpalieHusl.

Haiitu 1Hy KpUBOM B 3-X MEPHOM MPOCTPaHCTBeE.

Haiity nuioiija/ib TOBepXHOCTH BpallleHusl.

[TpenenbHbIN NPHU3HAK CPaBHEHUSI.

[MonyuynTh YacTHBIN Mpe/ieNbHbIN MPU3HAK CXOAUMOCTH /i UHTerpasa C

HeorpaHUUYeHHbIM TIpe/le/IOM UHTerpUpOBaHUsI.

23.

HO]’Iy‘—II/ITb YaCTHBIN Hpe,ﬂ[eanbII\/‘I MPHU3HAK CXOAUMOCTH [JId UHTETrpaJla OT

HeorpaHUUeHHOW (PyHKLIWH.

24.
25.
26.

Brruniciienre WHTerpanos, 3aBUCALLMX OT [apamMeTpa.
[TpubmpKéHHOe BHIUKC/IEHNe UHTErPasioB.
Permienue nuddepeHranbHbIX ypaBHEeHUN 1-0ro nopsifika: MpocTeiiiero, ¢

pa3zeéHHBIMU U C pa3/ie/stoUMUCS ITepeMeHHbIMHU.

27. Perienue ofHOpoAHBIX AU depeHIMaTbHbIX ypaBHEHUH 1-0ro mopsika.

28.  PelleHre TMHEHHBIX OJHOPOJAHBIX AU(depeHLIMaTbHbIX YpaBHEHUM 1-0ro nopsijxka.
29.  Pelenue MHeMHBIX HEOJAHOPOJHBIX U depeHIMaIbHbIX ypaBHeHU 1-0ro ropsika.
30. Perienue ypaBHeHus bepHysum.

31. Pemenue auddepeHIMaTbHBIX YpaBHEHHM 2-0T0 Topsi/iKa 1-0ro TUma.

32.  Pemenuve auddepeHiLanbHbIX ypaBHEHU 2-0r0 TopsiZika 2-0ro THUIIa.

33.  Pemenue guddepeHanbHbIX ypaBHEHUN 2-0T0 MopsiZika 3-0ro TUIIa.

34.  Pemenuve auddepeHLanbHbIX YpaBHEHU 2-0r0 TopsiZika 4-0ro TUIIa.

35.  [NonyuuTb ycaoBUe JIMHENHOM 3aBUCUMOCTH (YHKLWH (omnpesenuTeb BpOHCKOTo).
36.  Ilo 3aganHol (hyHAaMeHTaIbHOM CUCTeMe pellieHui HauTy AuddepeHLaabHOe
ypaBHeHUe.

37.  IlpuBectH /MHeliHOe ofHOPOAHOe ArddepeHIMabHOe YPaBHEHUE K areOpanyecKkomy

YPAaBHEHHIO, HA3bIBAEMOTI'O XaPAKTE€PUCTHUUECKHUM.

38.

Uro siBisieTcs GyHAaMeHTabHOM CUCTEMOM pelleHU, ec/ii KOPHU

XdPaKTEPUCTUYECKOI'0 YDABHEHUA HpOCTbIE?

39.

Uro siBisieTcs GyHAAMeHTabHOM CUCTEMOM pelleHU, ec/ii KOPHU

15



XapaKTeprCTUUeCKOro ypaBHeHUsl KpaTHble?

40.  AnropuTM pelieHUs JIMHEMHOTO HeOHOPOJAHOI0 ypaBHeHUs N-0ro Nopsiika MeToioM
BapuaLi.

41.  AnropuTM pelieHUs JIMHEMHOTO HeOJHOPOJAHOIO ypaBHeHUs N-0ro Nopsiika npu
CrieljMaJIbHOM BH/le IIpaBoy 4acTy. IlepBbli ciiyuai.

42.  AnropuTM pelieHUs JIMHEMHOTO HeOJHOPOJAHOIO ypaBHeHUs N-0ro Nopsiika npu
Crie[jMaIbHOM BH/le IIPaBOM 4yacTy. Bropoi u Tpetuit ciiyydau.

43.  YeTsipe (opMbI CUCTEMBI TMHEWHBIX OJHOPOJHBIX Au(depeHLIalbHbIX YpaBHEHUH 1-T0
TopsiJKa.

44.  TlomyunThb XapakKTepPUCTHYECKOe ypaBHEHHeE /1Jil CUCTeMbI JTMHEWHBIX OJHOPO/HBIX
IuQdepeHIManbHbIX ypaBHEHU! 1-ro rnopsijka.

45. OOi11ee pellieHre CUCTeMbI JIMHEHHBIX OJHOPOAHBIX AU(depeHLIanbHbIX YpaBHeHHH 1-
IO NOpsiZiKa /Il IPOCTBIX U KPaTHBIX KOPHEH XapaKTepUCTUYeCKOr0 YpaBHEHUS.

46.  PemeHue cucTemMbl TMHEWHBIX HEOJHOPO/HBIX ypaBHeHUH 1-ro mopsifka

47.  JIBOMHOU MHTerpas U ero CBOMCTBaA.

48.  Bblpa)keHue [JBOMHOIO MHTerpasa yepe3 MOBTOPHBIN.

49. 3aMeHa IepeMeHHbIX B KpaTHBIX UHTerpasax.

50. Onpepenurenb SIKOOU B MOJISIPHBIX KOOPWHATaX.

51. Beruncienue unrerpana Ilyaccona.

52.  KpuBO/MHEWHbIN UHTErpaj epBoro poja.

53.  KpuBOIMHeNHBIM UHTerpaa BTOPOro poja.

54. OCHOBHBIE Orpe/ie/ieHUs1 YUCIOBBIX PSZIOB.

55. Psip reomeTprueckoi Nnporpeccuy.

56.  TlonyuuTts HeOOXOJUMOE YCIOBUE CXOAUMOCTH.

57.  TlomyuuTts fOCTaTOYHBIE IPU3HAKU CXOAUMOCTH: CPaBHEHUs U IIpe/ie/IbHbIN NIPU3HaK
CpaBHEHHUSI.

58. BoluncieHue cyMMBbl pszia.

59. [MonyuuTs Tipu3HaK [amambepa.

60. [Tonyuute npusHak Kouu.

61.  IlonyuuTh UHTErpaabHBIA NIPU3HAK CXOAUMOCTH.

62. NccnepoBath Ha CXOAUMOCTS paf, dupuxiie.

63.  IlonyuuTh npu3Hak JleibHuUIIA.

64. CxomuMocCTb abCOMIOTHAs 1 YC/IOBHAS.

65.  IMomyuutb 06/1aCTH CXOJUMOCTH CTETIeHHOTO psijia o Janambepy.

66. [MonyuuTb 06/1aCTH CXOJUMOCTH CTeTIeHHOTo psiia o Koy,

67. Paznoykenuve GyHKLUM B CTeNleHHbIe PsiJbI.

68. O BBIUMC/IEHHUU UKCIA TL.

69. O BBIUKCJ/IEHWY UHTErPa/IbHOI'O CUHYCA.

70. Pemenue nuddepeHyanbHbIX ypaBHEHUH C IOMOLLIBIO PSIZIOB.

71. I'paduuecky 0TOOpa3UTh TPUTOHOMETPUUECKUH PSifl.

72. [Monmyunts KO3 PuLeHTs! psifia Pypbe.

73. Paznoxuts B psigy @ypbe nepuojuuecKyto (PyHKIMIO C TIepuoioM 2 .

74. Paznoxuts B psag Pypre nepruognueckyro GyHKLHIO C IepuooMm 21.

O6paszerj bunera:

MunucTtepcTBo 06pa3oBaHusi PO
WpKyTCKUii HallMOHAIbHO-MCC/Ie[0BATe/TbCKHUNA
TeXHUUECKUH YHUBEPCUTET
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664074, pKyTCK,
yn. JlepmoHTOBa, 83

buner N4

0 AUCLUIUIMHe MaTeMaTuka

Hanpasienve ACYB, ODOBMB, UCTB, NCUb
2 cemecCTp

4. BBINOJHUTB ITepeHoC NIPOM3BOAHON 0/, 3HAKOM MHTerparia.

39. Uro siBasieTcs GpyHJaMeHTabHOM CUCTEMOM pellieHUi, eC/Ti KOPHU XapaKTepuCTHYeCKOro

ypaBHeHUsI IPOCThIe?

buner COCTaBUJI

npodeccop Bnacos B.I'.

«_20”_masi 2025r1. YTBepxzaro

3aB. oTzenenueM , goueHt ynapesa O.B.
« 207 _mast 2025T.

MuHucrepcTBo 06pa3oBanusi PO

NpKyTCcKui1 HalJMOHA/IBHO-UCC/Ie10BaTe/IbCKUM

TeXHUYEeCKHU YHUBEPCUTET
664074, pKyTCK,
yn. JlepmoHTOBa, 83

OO6pas3el] KApTOUKHU:

Kaptouka Ne 1

0 JMCLMIUIMHe Maremaryka

Hanpasienve ACYB, ODOBMB, UCTB, NCUb
2 cemecCTp

. BbruncuThb mioiaib GUrypbl, OrpaHUUYeHHOM JIMHUSIMU y2=2X+2 U
x-y-1=0.

. Havitu pelieHve ypaBHeHUs

. WccnenoBaTth Ha CXOAUMOCTD Psif

. BberuncuTe nMHTErpan

Kaprouka COCTaBUJI

npodeccop Bnacos B.I'.

«_20”_masi 2025r1. YTBepxzaro
3aB. oTzenenueM , goueHt ynapesa O.B.
« 207 _mMmast 2025T._

6.2.2.2.2 Kputepuu oLieHUBaHMSA

OT1MuHO Xopomo

Y poBieTBOpHUTe/ILH
0

HeypoBiieTBopuTe/1bHO

Ha/Inyue F]'IYGOKI/IX Ha/lnyHe TBepAbIX 1

Ha/Inyue 3HaHUuM

(bparMeHTapHOe 3HaHHE
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Y UCYepIIbIBAOLLIUX JO0CTaTOYHO TPOUIEHHOT 0 TIPOW/IEHHOT O
3HaHUM B 06BeMe TIOJIHBIX 3HAHUM Marepuasa, yTo MaTepuarna, 4YTo
MPOUJIEHHOT 0, YTO NIPOrpaMMHOI0 BbID&)KAeTCs B BbIpakaeTcsi b0 B
BbIDa)KaeTcs B MaTepuasa, yTo MPaBUJIbHOM OTCYTCTBUH
TOYHOM U BbIpa)kaeTcsi B pelleHnH IBYX U3 MpaBU/IbHBIX OTBETOB Ha
060CHOBaHHOM TOUHOM U YeTbIPEX [iBa TEOPETUUECKUX
OTBeTe KaK Ha /jBa 000CHOBaHHOM NIPaKTUYeCKUX BOIpoCa, b0 B
TeOpeTHUUeCKUX oTBeTe XOTs ObI Ha 3a[jaHuii, U B OTCYTCTBUU JBYX
BOIIPOCA, TaK U B OJ\VH MPaBUILHOM OTBETe TPaBUJIbHBIX pPelleHu
TIPaBUJIbHOM TeopeTUYeCKUi Ha OJJUH U3 IBYX MPAaKTUUeCKUX 3aJjaHUM.
pellleHNH YeThIpéX | BOMPOC, a TaKXKe B TeOpeTUYeCKUX
MpaKTHUUeCKUX MPaBUJILHOM BOMpOCa.
3a/jaHuM. pelleHny TPEx
MPaKTHUUeCKUX
3a/laHUM.

7 OcHOBHas y4yeOHas MTepaTrypa

1. Bnacos B. I'. KoHcnekT nekiui no Beiciierd MateMatuke / U3n. Avipuc, M., 1996. - 287.

[CaiiTt] — URL: mathtest.ru

2. IlpakTruecKye 3aHSTHs TI0 BhICIIeN MaTeMaTuke. I Kypc : yue6. mocobue /715t CTy1eHTOB
WH)XeHep. U 3KOH. crielianbHoCTel nof pepakiueit npod. B.I'. BnacoBa/ UpkyT. roc. TexH. yH-
T, 2008. - 172.

[CatiT] — URL: mathtest.ru

3. Briciias MaTeMaTHKa B yIIPa)KHEHHUSIX U 3a/jauax : yueb. mocobue f1s By30B : B 2 u. / I1. E.
Hauko [u ap.]. Y. 1, 2007. - 303.

[CaiiTr] — URL: mathtest.ru

4. IMucemennsiid 1. T. KoHCMEKT fieKLMi M0 BhICILIeH MaTeMaTuke : MmosHbIi Kypc / . T.
IMucemennsrii, 2013. - 602.

[CaiiTr] — URL: mathtest.ru
8 lonosHUTE/TbHAA YueOHas IUTepaTypa U CipaBOYHas

1. nauBuyanbHbIe 3a/jaHus T10 BHICILEN MaTeMaTHKe: yuebHoe rocobue: B 4 u. Y. 3 : Psagpl.
KpatHble 1 KpUBO/IMHEHbIe UHTerpasibl. DneMeHThI Teopuu nosisi / A. I1. Pa6yiiko [u fp.],
2009. - 367.

[Caiit] — URL: mathtest.ru

2. TTuckyHoB. JuddepeHiipanbHOe ¥ MHTErpabHOe UCUUCIeHUs i BTY30B : yue0. mocobue
s BTy30B. T. 1, 1978. - 456.

[CatiT] — URL: mathtest.ru
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3. ITuckyHos. JuddepeniianbHOe ¥ MHTErpabHOe UCUMCIeHUs [Jis BTY30B : y4ue0. mocobwue : B
2T.T.2,1978. - 575.

[CaiiTt] — URL: mathtest.ru

4. inivBryanbHbIe 3a[jaHus TI0 BBICIIIe MaTeMaTHKe: yueOHoe rocobue : B4 4. Y. 1 :
JluHeliHasi U BeKTOpHas anre6pa. AHanuthueckasi reomeTpusi. JuddepeHiipanbHoe UCUrcIeHre
dbyHKUMi ogHOM nepemenHoi / A. I1. Ps6ymiko [u ap.], 2008. - 303.

[CaiiT] — URL: mathtest.ru

5. lnauBuyaibHbBIE 3a/1aHUS 110 BBICIIEH MaTeMaTHKe: yueOHoe rocobue : B4 u. Y. 2 :
KowmrinekcHble uncia. HeonpejeneHHsle 1 onpe/iesieHHbIe UHTerpajbl. @YHKIMKA HECKOJIBKUX
niepeMeHHbIX. OObIKHOBeHHbIe AudepeHManbHble ypaBHeHus / A. 1. Psabymko [u gp.], 20009. -
395.

[Catit] — URL: mathtest.ru
9 Pecypcsl cetu VIHTepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/
3. http://mathtest.ru/

4. http://el.istu.edu/

10 ITpodeccuoHabHBIE Ha3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/
3. http://elibrary.ru

11 TIlepeuenr WH(POPMALMOHHBIX TEXHOJIOTUW, JIMIEH3UOHHBIX H  CBOOOJHO
pacrpocTpaHsieMbIX CHeMa/JIN3HMPOBAHHBIX MPOrpaMMHBIX CPeACTB, MH(OpPMaIMOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Windows Seven Professional (Microsoft Windows Seven Starter) - Seven, Vista,
XP_prof_64, XP_prof_32 - nocraska 2010

2. Microsoft Office Standard 2010_RUS__ noctaBka 2010 ot OOO "A30H"
12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHHe JUCIHIUIHHBI

1. YueGHas ayuTopus Jjisi IPOBe/IeHUs 3aHSTHI JIEKLIHOHHOTO THIIA, TPYTIIOBBIX U
VH/JVBU/lya/lbHBbIX KOHCYJ/IbTALIUM, TEKYILlero KOHTPOJISI U MPOMEXYTOYHOM aTTeCTaluu -
KOMILIEKT yuebHOM Meben, pabouee MecTo TIperofiapaTe/isi, [0CKa. MynbTUMeIUHHOe
obopyoBaHue (B TOM UMC/Ie TIEPEHOCHOE): My/IbTUMeIUHHBIN MPOEKTOP, 3KPaH C
3JIEKTPOTIPHUBO/IOM, aKycThueckasi cuctema + I1K c Beixozom B Internet. KomriiekT mebenu,
JI0CKa, MapKep wiu Mes JIMeH3M0HHOe TIPOrpaMMHOe obecrieueHre

2. YuebHasi ayAUTOpUS [I/1s1 IPOBe/ieHHs TabopaTOPHBIX/TIPaKTUUeCKUX (CeMUHAPCKUX) 3aHSATHH,

IPYNIOBBLIX ¥ UHAWBUAYAIbHBIX KOHCYJIbTAL[MM, TeKyLero KOHTPOJISI U IPOMEeKyTOUHOM

aTTecTali. KoMmnbloTepHBIHM Ki1acc ot 15 710 25 KOMIBIOTEPOB, 00beIMHEHHBIX B JIOKAIBHYIO

CeTb, JJIs BBITIOTHEeHUs TabopaTopHBIX paboT. MynbTumeauiiHoe 060py1oBaHue (B TOM UMCIIe

MepeHOCHOe): MYJIbTUMEIUMHBIN MPOEKTOP, KPaH C 37IeKTPONPUBO/JOM, aKyCTHUUeCKasi CUCcTeMa
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+ IIK c BbixozioM B Internet. Komriekt mebenu, 0cKa, Mapkep Wid MeJl. JIMIeH3MOHHOe
nporpaMMHOe obecrieueHue

3. TlomertieHust [7ist CAaMOCTOSATETbHOW PabOThI 00YYarOIIXCST
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